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[ Abstract ] Objective:To explore effect of the adenovirus vector ( Ad. RGD-ING4-PTEN ) modified with RGD and co-ex-
pressing with double genes coding inhibitor of growth 4 ( ING4 ) and phosphatase and tensin homologue deleted on chromo-
some ten ( PTEN ) on proliferation, apoptosis and invasion of human neuroglioma cells in vitro. Methods: Neuroglioma U87
cells were in vitro infected with Ad. RGD-ING4-PTEN as experimental group, Ad. RGD-ING4/-PTEN as monogenge control
group and PBS, Ad. RGD/RGD-GPF as blank control group. Expressions of the target genes, ING4 and PTEN in the U87
cells were detected by Western blotting. Effect of infection with the Ad. RGD-ING4-PTEN of experimental group on prolifer-
ation of the U87 cell was detected by MTT assay. Changes in apoptosis of the neuroglioma cells and expressions of apoptosis-
related genes, Bcl-2, Bax, caspase-3 and HIF-1a, were respectively examined with flow cytometry and Real-time PCR as-
says. Effects of infection with the Ad. RGD-ING4-PTEN of experimental group on migration and invasion abilities were de-

tected with scratch and Transwell assays respectively. Expression of invasion-associated genes, MMP-2 and MMP-9, was de-
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tected by Real-time PCR. Results: Expressions of ING4 and PTEN were successfully detected only in the experimental group
and the corresponding monogene control groups. Inhibitory and apoptosis rate of the U87 cell on 5th day in experimental
group were ( 83.1 4.6 )% and (40.7 4.3 )% , respectively, compared to the blank control and monogene control groups,
the differences were statistically significant ( P <0.05 ). In the experimental group, expressions of apoptosis-related pro-
teins, Bax and caspase-3, were remarkably up-regulated, while expressions of HIF-1a and Bel-2 proteins down-regulated in
the U87 cells ( all P <0.05 ), and expressions of invasion-associated molecules MMP-2 and MMP-9 also down-regulated sig-
nificantly (all P <0.05 ). Migration distances( [70.1+6.2 ] pm ) of the cells and number of the penetrated cells ( [26.6
+3.5 ] cell ) in the experiment group were significantly lesser than those in the monogene control and blank control groups
(all P<0.05). Conclusion: The adenovirus with double-gene ING4 and PTEN ( Ad. RGD-ING4-PTEN ) could more signif-

icantly inhibit proliferation and induce apoptosis of the neuroglioma U87 cells, compared to those in the adenovirus with mo-

nogene, and also could inhibit migration and invasion abilities of the U87 cells.
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Fig. 1 Expressions of ING4 and PTEN protein in U87 cells
1: PBS;2: Ad-GFP;3:Ad. RGD-GFP;4: Ad. RGD-ING4;
5: Ad. RGD-PTEN; 6: Ad. RGD-ING4-PTEN
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Fig. 2 Growth inhibiting effects on U87
cells after adenovirus infection
* P <0.05 vs Ad-GFP or Ad. RGD-GFP;
4 P <0.05 vs Ad. RGD-ING4 or Ad. RGD-PTEN;;
4P <0.05 vs Ad. GFP
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Fig.3 US87 cells apoptosis detected by flow cytometry
A: PBS;B: Ad. GFP;C:Ad. RGD-GFP;D: Ad. RGD-ING4;F:Ad. RGD-PTEN; F: Ad. RGD-ING4-PTEN
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Fig. 4 mRNA expressions of Bax.Caspase 3 and Bcl-2. HIF-1« in U87 cells by fluorescent quantitative PCR
* P <0.05 vs PBS or Ad. GFP or Ad. RGD-GFP;* P <0.05 vs Ad. RGD-ING4 or Ad. RGD-PTEN group
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Fig. 5 Effect of adenovirus on migration of U87 cells
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B 6 Transwell ik U7 HREZEEE HRIZTL( x100 )
Fig. 6 Change of invasion ability of U87 cells by Transwell assays( x 100 )
A: PBS;B: Ad. GFP;C: Ad. RGD-GFP;D: Ad. RGD-ING4;E: Ad. RGD-PTEN;F: Ad. RGD-ING4-PTEN

MMP-2 mRNA

1.0

MMP-9 mRNA

7 Real-time PCR %l & 48 U87 4HAE MMP-2 1 MMP-9 mRNA IR iX
Fig. 7 Analysis of mRNA expression of MMP-2, MMP-9 in U87 cells by Real-time PCR

* P<0.05 vs PBS or Ad. GFP or Ad. RGD-GFP; # P <0.05 vs Ad. RGD-ING4 or Ad. RGD-PTEN group
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